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In this issue of the Discrete Applied Mathematics we are marking the fiftieth 
anniversary of the appearance of the paper “Structural Deternzinution oj Par&z 
Boiliny Points” by the American physico-chemist Harold Wiener. In this pioneering 
work, Wiener introduced the graph invariant that eventually became known as the 
Wiener index or Wiener number. Given a graph G. this quantity, which is usually 
denoted by W = W(G), is defined as the sum of distances between all pairs of vertices 
of G. By showing that W is correlated with certain physico-chemical properties of 
organic compounds, Wiener made possible to approximately calculate these proper- 
ties solely from the knowledge of the molecular structure. This direction of research 
eventually became very important and is usually referred to as the study of QSPR 
(quantitative structure-property relations) and, when pharmacologic and medicinal 
aspects are concerned, QSAR (quantitative structure-activity relations). 
The Wiener index is the first, and without doubt the most important in a long series 
of so-called ropologicnl indices, numerical structure descriptors deduced from the 
molecular graph. The common feature of topological indices is that they can be 
defined as invariants of (molecular) graphs and that they can serve as a measure of 
some physico-chemical properties of the related compounds. 
Wiener introduced the index W as a measure of “molecular branching”. In this 
sense, his work is a pioneering attempt to mathematically describe the intuitively 
familiar. but difficult-to-define and very-difficult-to-quantify. concept of molecular 
shape. In a very short period, namely in 1947 and 1948. Wiener produced a series of 
articles in which he demonstrated the existence of significant correlations between 
IV and a variety of physico-chemical properties of organic compounds. Although the 
success of IV’ was undeniable, Wiener himself left this field of research and quit 
physical chemistry. After that, progress in the theory and application of the Wiener 
index was quite slow. Fifteen years were needed until Stiel and Thodos became the 
first scientists other than Wiener to use the Wiener index. It was already 1971 when 
Hosoya formulated the generally applicable definition of W. Somewhere in the middle 
of the 1970s the Wiener index started to rapidly gain popularity among theoretical. 
physical and mathematical chemists, resulting in a never-ending stream of new results 
and scientific publications. 
The quantity W, the sum of all distances in a graph seems to have been first time 
examined in mathematics in 1976, by Entringer, Jackson and Snyder, when it was 
named graph distance. This parameter and the related invariant, the mean dist~r~~e, 
have often been studied since. Graph theorists have neither been aware of the 
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chemical significance of W nor of the existence of numerous publications treating the 
Wiener index. It is one of the main purposes of this special issue of Discrete Applied 
Mathematics to override this barrier between Graph Theory and Mathematical 
Chemistry. 
The present issue is also a humble attempt to give due credit to Harold Wiener and 
his topological index. 
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